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Among the various orchard operations it is doubtful if there is 
'a single one concerning which there is such a diversity of opinion as 
that of pruning. This diversity of opinion arises not so much out of 
the question as to the desirability of the practice as of the matter of 
methods. One grower follows a certain rule in his pruning; an-
other grower follows a rule quite different; still another follows 
no set rule but just prunes, hoping that his method or lack of meth-
od may be the best but not at all certain regarding what to ex-
pect in the way of results. It is little wonder that the novice, and 
even the man with experience, becomes confused when he lis-
tens to arguments for methods that apparently are opposite but 
which seem to have given equally good results in the hands of 
different men. Much of this confusion may be avoided by obtain-
ing a grasp of a few simple underlying principles and then 
making an intelligent-application of these principles to concrete 
cases as they arise. 
THE DIFFERENCE BETWEEN PRUNING AND TRAINING 
In the first place it seems desirable to distinguish clearly be-
tween pruning and what may be termed training. Many, if not 
most, growers fail to draw the line between them, and here their 
troubles begin. They often train their trees very well and then 
think that because they have been trained they are likewise prun-
ed, when, as a matter of fact, little or practically no pruning has 
been done. Training has to do primarily with form, with shape. 
Pruning has to do primarily with function, with activity. Training-
determines how the tree looks; pruning determines what the 
tree does. To illustrate: 
We have one of our best examples of training in the case of 
grapes. Without cutting off or cutting back a single cane, it i~ 
possible to train a grapevine on a one-wire trellis, a two-wire treJ-
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lis, a three~wire vertical trellis, a three-wire horizontal trellis, an ar-
bor, or in anyone of a dozen other ways. The training simply 
gives the vine its form and has comparatively little to do with the 
number or size of the bunches of fruit it produces. Similarly, we 
make our fruit trees assume one form or another-e. g. high-headed 
trees, low-headed trees, open-centered trees, leader-type trees, flat-
topped trees, pyramidal trees-and production is influenced com-
paratively little by these shapes. It is true that the pruning saw 
and shears are generally used in forcing the trees into the one 
shape or the other, but the operation, nevertheless, is essentially 
one of training. On the other hand, when a part of the grapevin~ 
or apple tree is cut away, production is more or less directly affect-
ed. Yield and grade may be increased or decreased very materially 
depending upon the kind, amount and time of the cutting. Cutting 
which influences function is pruning. 
In this cO,nnection attention may be called to the fact that a 
comparatively large part of the training that trees are to receive 
should be given during the first several years of their growth in the 
orchard. It is during this period that they are building their frame-
work and taking on the general form that the grower has decided 
upon and that shall be theirs during the rest of their life. During 
la ter years we seek mainly to preserve the form already given the 
tree, and we are correspondingly more interested in what the tree 
does, in what it produces. Consequently as the tree grows older: 
and reaches bearing age we turn our attention to its pruning !is 
distinguished from training. 
THE TRAINING OF FRUIT TREES 
This circular is not intendf'd as a treatise on training, but it may 
be well to discuss briefly several phases of the training question. 
Height of Head.-By height of head is meant the distance from 
the ground at which the main or scaffold limbs branch from the 
trunk. Trees in which the scaffold limbs come from within two 
and one-half or three feet from the ground are spoken of as low-
headed; those in which they come out from the trunk four or more 
feet from the ground are high-headed. The height of head gener-
ally is established at the time of setting by the distance from the 
ground at which the top is cut off. In the older orchards high-
headed trees are thf' rule. It was thought that high-heading fa-
cilitated cultivation and other orchard operations and perhaps was 
3 
better ru r th e tree . More rece ntl y lh e tenuency ha s bee n in the 
direct io n of lowe r h ea cl s. If pro perl y hand led sLl ch trees a re no more 
PIG. l.- A typi ca l two-yea r-o ld Jon a th an tr e befo re and aft · r 
prunin g. Tt wa s o ri g in a lly hea ded M "a". Note that th e sca ffo ld 
limb s are we ll space d. T h u s fa r it has been train ed a s a c los d ce nte r 
o r leade r tree. A ft e r a no th e r y a r it may be deve l ped as a losed 
ce nter , r modified I ad r tree, depe ndin g upon w h e th er th e ce n te r is 
e nc uraged o r s ub o rdin a ted. Th e pruning that has be 11 g ive n t he 
tr ee s h ow n at th e ri gh t ha s c )n s is te I in t hi nn in g lit , o nl y. Tts s hoo ts 
s ho uld be hea ded as indi ca ted by th e cross lin es in o rd e r to encou ra~c 
s tockin ess and prey nt t h e t r ee fr OI11 becom in g rangy. No te tha t th e 
fi r s t yea r th e tree was prun ed h av il y a nd o ne res ult of heavy prun -
in g ha s bee n a v igo r o us g row th . It s prunin g; a t th e end of t he sec-
o nd . caso n is lik ew ise heavy, b u t di s tin c tl y less seve re than th a t o f a 
yea r earli er 
diHicu lt to cu ltivat around and und er ; a nd other o rcha rd opera -
tion s, such as p runin g, spray ing, thinnin g ancl pickin g are g r atly 
fi ve-y a r-old tr ee tha t one y a r ago was give n 
pr unin g eo nsi t in g alm o t ent ir ely in thinnin g o ut . T here was n 
J ~ ea ding back o f s h ot s t hat we r e lef t. T he ce n te r was thinn ed s('-
, ' ere ly, so as pr es umab ly to e ncou r age th e op en ce n te r type o f tr ee. 
Note th e la rge numbe r of f r ui t sp urs fo rm ed o n un hea ded shoo ts 
of las t sea,,!)I I; t h .: new shoots o f ·t h e cur re nt seaso n sp r in g m a inl y 
{ro m n ca r th e en ds o f las t seaso n 's g r ow th . T he fa il u re t head ba k 
t he s hoo ts a yea r ago Ius thu s re u lted in a " ra ngy" t r ee. T he large 
num ber of water Sl ro u ts spr in g in g fr o m old woo d in th e ce nte r of 
t he tree is a r esu lt o f hea\'y p runin g a nd t he e ffo rt to d eve lop an 
o pen cen te red tree by seve re cuttin g o u t. Thi s tr ee illu s tra tes the 
evil o f t 0 heavy prunin g and o f no headin g in the ca~ I, f t rees o f 
t h is age 
FIG. 3.-The same tree as show n in Figure 2, rt flcr prunin g. No-
ti ce that t here ha b en a moderate, but not sever e th inn ing. The 
" ran g iness" has been o rr ec ted partia ll y by hea din g back into two-
yea r-o ld wo d to outward-growin g laterals. T hi s will serve to strength-
en the fr uit s purs a nd aid in deve lopin g t h op n c nter ccl type o f tree 
faci li tated. Furthermore, 'low-hea led trees are less subj ect to sun -
scald a nd g ive less trouble from hig h w ind s. They are to be re-
commend d. 
Number of Scaffold Limbs.- Th 
fo und in orchard trees va ries from 
number 
two to 
f scaffo ld lim bs 
fifteen or twenty . 
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N either extreme is to be desired. If there are only two or three 
main scaffold limbs they are almost certain to form crotches with 
each other-crotches that are very apt to split and allow one or 
both parts to break down. A large percentage of the injury result-
ing from trees breaking when heavily loaded with fruit or when 
subjected to severe winds is due indirectly to sharp crotches that 
could have been avoided by the use of more and better spaced scaf-
fold limbs. On the other hand too many scaffold limbs give rise to 
thick, brushy tops that are difficult to work in. A moderate num-
ber, five to eight, makes a mechanically strong tree and at the 
same time one that may be kept open enough to facilitate necessary 
orchard operations. 
Distribution of Scaffold Limbs.~Of still greater importance 
than the number of scaffold limbs is their distribution. When they 
come out from the trunk at points close together, as for instance, 
when the upper one of five is only eight or ten inches above the 
lower one, they form bad crotches much sooner than if they are 
distributed over. a longer distance on the trunk. By having them 
distributed over a foot and a half or two feet of the trunk each limb 
has a chance to make more or less of a shoulder, and crotches and 
subsequent splitting down is avoided. It may require a little more 
pains to select and develop scaffold limbs that are separated well 
from each other, em account of the tendency of the tree to make its 
most vigorous growth from buds near the end of the trunk but it 
is well worth while. Furthermore, it should be remembered that 
the distribution of these limbs is determined once and for all at the 
time of the first two prunings and no amount of later work will 
entirely correct a mistake made then. If a tree is headed at a 
height of 33 to 36 inches it is possible to have a good number of 
well-distributed limbs and .at the same time have a low-headed 
tree. 
Open and Closed Centered Trees.-Thei-e has been much dis-
cussion over the relative merits of open-centereq. or vase-shaped and 
closed-centered or leader trees. Both forms have their advocates. 
Both are extensively used and both are successful-good evidence 
that the exact form in which we train trees is a matter of secondary 
importance from the viewpoint of production. Theoretically at 
least, the open-centered method of training admits more sunlight to 
the interior of the tree and thus enables the fruit to attain a higher 
color than is possible in the closed-centered tree. This may be a 
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distinct advantage in sections and with varieties where it is dif-
ficult to develop high color. It is to be doubted if it is a matter of 
great importance in this general region. From the very nature of 
the case the central-leader type of 'tree forms more scaffold limbs 
than the open-centered tree and consequently it is less prone to 
split down at the crotches. It is often more brushy topped than 
the open-centered tree but this need not be the case. It may be 
stated that the general method of procedure in training a tree to the 
central-leader type is each year to prune back the central and upper 
shoot or leader less severely than the lateral shoots or limbs sur-
rounding it. If an open-centered tree is desired the opposite method 
should be followed . That is, the central and upper branches are 
cut back more severely than the outer ones. It is a mistake in at-
tempting to train a tree to the open-centered type to cut out entire-
ly the interior and central limbs. This merely provokes the produc-
tion of water sprouts to take their place and more cutting out must 
be resorted to. By simply cutting back the interior and upper 
shoots and limbs more severely than the outer ones, the former are 
subordinated and the latter are made the dominant limbs in the 
tree. In other words, it is easier and better to grow an open-center-
ed tree with a comparatively open center-with only a few, small, 
subordinate, fruiting branches in the interior-than one with a com-
pletely open or hollow center. 
Another type of tree that is coming into favor is known as the 
"modified leader" tree. As the name suggests, it is intermediate 
in type between the open-centered tree and the leader tree. It is 
developed by training the tree to the leader type for the first four 
or five years and from then on treating it as one would the open-
centered type. This results in a tree with a central leader some 
three to five feet high coming from the point where it was origin-
ally headed and then an open center above. It possesses practically 
all of the advantages of the two other types. 
Trees of Different Shape.-Less attention is devoted to the 
general shape of the tree than to certain other features of its train-
ing. Nevertheless we occasionally find arguments for fiat-topped, or 
round-topped" trees or trees of some other shape. In general it may 
be stated that little emphasis should be placed upon these partic-
ular shapes. It is nota bad plan to allow the tree considerable 
freedom in assuming the general shape that is natural for it. Train-
i.ng for form should be limited to .correcting minor defects rather 
than extend to altering profoundly the shape of trees. 
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THE OBJECT OF PRUNING 
There is apt to be much less misunderstanding regarding meth-
ods of pruning if first there is a clear conception of the objects 
in view, of the reasons why we prune. Stated in general terms 
pruning, in common with nearly every other orchard operation, 
aims (1) to increase the amount of fruit produced, (2) to improve 
its grade, and (3) to lower the cost of production by the bushel or 
barrel. To these three general objects of pruning may be added a 
fourth that applies particularly in the case of young trees which 
have not yet reached bearing age. With them it aims to assist in 
developing quickly a strong body and framework for the support of 
the fruiting wood and fruit crops of the future. 
There are many other specific objects that are aimed to be ac-
complished by particular pruning practices; such for instance as the 
removal of diseased limbs, preventing limbs from rubbing, thinning 
the fruit, destruction of water sprouts, etc. In the last analysis, 
however, the attainment of these more or less specific objects is 
worth while only to the extent that they (1) increase production, 
(2) improve grades, or (3) lower production costs. Their real util-
ity can be measured by the way in which they contribute toward 
these general ends; and the grower will do well to keep this con-
stantly in mind. 
PRUNING YOUNG TREES 
It has just been stated that one of the main objects in view in 
pruning young trees is to assist in the development of a strong 
framework for the later support of fruiting wood and fruit. Furth-
ermore it is desirable that this framework be developed as quickly 
as possible, at least as quickly as is compatible with a proper matur-
ing or ripening of the wood in the fall. The main scaffold· limbs 
and their branches which go to form the framework of the tree are 
developed from ,shoots. That is, in the young apple tree the shoots 
of one season become the limbs of the next season. Consequently 
any practice which promotes a strong vigorous shoot growth in the 
young tree is a direct aid in building its framework.. It is a well 
established fact that comparatively heavy pruning is a great stimu-
lant to shoot growth, a stimulant in the sense of causing larger and 
:3tronger, tho fewer shoots. In other words, while heavy pruning 
does not cause the tree to produce more total shoot growth, it reduc-
es the number of new shoots and those that do grow are correspond·-
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ingly longer and stockier. In the very young trees we expect to 
retain only a few shoots, enough to form the main scaffold limbs 
and their branches, and we want these to be as strong and vigorous 
as possible. Hence we desire only a few to form, perhaps twice as 
many as we wish to retain, thus giving us a choice in order to se-
cure their best possible distribution from the viewpoint of training. 
In the case of the tree a little older (3 or 4 years) we expect to 
retain a larger number and also a larger proportion of the shoots be-
cause then we are developing the branches and sub-branches of 
the scaffold limbs; and we still want enough shoots produced so 
that some choice may be made between them. With these general 
considerations in view it becomes evident that the very young tree 
should be pruned severely, but as it becomes older and larger prun-
ing decreases in severity. It is impracticable to attempt to reduce 
this general principle to a definite rule to be followed with all trees. 
Good judgment should be exercised in its interpretation. How-
ever, it may be a kind of a guide to some to state that the amount 
of pruning to be given after the first year's growth in the orchard 
should in average cases remove perhaps ,three-fourths 'of the shoot 
growth of the preceding year; the second prl.1ning should remove 
perhaps two-thirds of the shoot growth of the second season; the 
third pruning should remove a half to two-thirds of the shoot 
growth of the third season; and the fourthprttning probably should 
remove something less than a half of the shoot growth of the fourth 
season. Pruning the fifth and sixth seasons should be somewhat 
less severe. 
When it is suggested that the first pruning should remove ap-
proximately three-fourths of the shoot growth made by the tree 
during its first year in the orchard, this does not mean that three-
fourths of all the shoots should be cut out of the tree. Probably a 
third to a half should be removed, and the remainder cut back to a 
half or a third, or in some cases a quarter, of their length. In other 
words, the pruning should consist partly in a thinning out and 
partly in a heading-back. The same statements hold for the prun-
ing of trees a little older, except that as the trees become older rel M 
atively more of the pruning should consist in thinning-out and cor-
respondingly less in heading-back. 
PRUNING THE TREE JUST COMING INTO BEARING. 
The culture, training and pruning that the tree receives during 
the first five or six years it is in the orchard should so develop its 
FtG. -t .-Small bra ll che from a wc ll - li g-It ted pori iOIl 0 f ;) hc;) rill g 
J o nath a n tree , s how in g ll Il C-, tw o-, a nd thr ee-yea r -o ld woo d . :\o tc 
th a t sp urs a rc fo und o n tw o-yea r a ll d o ld e r woo d . 'fhe lar ge plump 
bud s terlllinatin g so m e of th c spur s arc fru it blld s ; tlt e s ma ll t e r-
minal buds are leaf bud s 
0-
I 
F IG. S. - The upper spur is fourtcen yea rs old. ote the Jarg 
sca rs (<1, a, a) w here fr uit was born e <1 nd th e sma ll er on es (0. o. 0) 
where fl owe r s, but no fruit s, we r e PI' du cc d. Even n w it has a fru it 
bud at (b) fo r nex t ycar's fruitin g . It illu strates the fact that o ld 
spurs m ay be va luabl e fruit produce rs if th e 1ree is so pruned a nd 
cared for as t g ive them plenty of light and food. The lower 
sp ur is twelve years o ld , but it has n vel' fruit ed 0 1' even Aowered. 
It ha bee n a " boa rd e r" al l thi s tim e and the g rower sho uld e ith er 
r emove it o r so prune and handll c t he tree a s to fo r ce i t to bear 
"I C. O.- Three strong- \'i ~o rou , Ik ll 1 )~I' i ~ ' PilI". :-": otc th e I ~ r;: c 
sc~ r s occasion ed hy th e hea rin l!; of fruit. N ote :1 lso how th e difT 1' -
e nce in s ize be tw ee n th e t e rl11illal hud s e ll ab les th . o hsl'l' ve r tn di s-
tin g ui s h between fruit a nd lea f bud s. Th e upp er a lld lowe r o nes ha ve 
bo rn e -tw ice . f"lr s t in I~)IG and ag-a ill in 1\11 1<. Thi s pas t se aso n, I fJ 1') , 
ne ith e r prod uce d fruit ; but th e upp er o ll e ha s de l'e lope d a fruit bud 
that no rmally wou ld nowe r a nd frllit in 1920, whil e the low I' on has 
pro du ced o lll y a lea f bud . Th e ce nte r spur frllit ed first in ]a1 7 a nd 
aga in in I DI!J. 1\ 11 t hree a r c I r o litabl c s pur s. Th ey arc fr OI11 a part 
o f the t r ee well ex posed t o . lig h t 
FlG. 7.- 1'hree w ak B en Davi s spurs. Th e upper one fl owered 
o nce, in 1()J.7, but' h as neve r bo rn e fruit. The lowe r o ne flowered 
tw i e, in ]9"19 and in 1!l 14, but ha s neve r bo rn e fruit. The ce nte r s pur, 
th o fiv e yea r s o ld, ha s neve r A wer e d . S purs of thi s type a re of litli e 
usc in the tree. Th e y are from a mu c h-s ha d ed, lower a nd interi or 
part of the t r ee. Pruning so as to I ermit m o re s unlight t r each 
them would t e nd t o make th em fruitfu l 
12 MISSOURI AGRICULTURAL EXPERIMENT STATION, CIRCULAR 90 
framework and bring it to such a size that it is ready gradually to 
come into bearing. We are satisfied with the five or. six-year-old 
tree if it is healthy and vigorous and if it has a good strong frame-
work capable of supporting heavy crops in the years to come. How-
ever, the tree has not been grown for the picture of health andvig-
or it may present when it is five OJ;" six ·years old, but for the fruit 
that it will produce. Between the ages of five and ten years we ex-
pect the tree to come into bearing, and we prefer to have it begin 
bearing at six or seven years of age rather than at eight or nine. 
From the viewpoint of the fruit grower, this is often a critical per-
iod, for bearing is sometimes delayed two, three, four or more 
years after apparently the trees have reached a size and age suffi-
cient for moderate or even fairly heavy production. 'Many envi-
ronmental factors influence the earliness of bearing; but without 
doubt, the kind and amount of pruning is one of the most impor-
tant determining factors. 
At this point it may be well to consider briefly some of the 
growing and fruiting habits of the apple tree. An apple tree may be 
likened to a factory, in fact regarded as a factory or manufac~uring 
plant for the production of apples. An ordinary factory, an indus-
trial plant for the manufacture of shoes or pianos or automobiles, 
is more than just a building of four walls and a roof and one or 
more floors. Its distinguishing feature is that it is equipped with 
machinery, machinery adapted to the special processes that char-
acterize that particular plant. It is only thru the operation of this 
machinery that the industrial plant in able to turn out its finished 
product. We have said that the apple tree may be likened to a fac-
tory . . If so, it too must be equipped with machinery, or with what 
corresponds to machinery, of one kind or another. In the case of the 
apple tree, its fruit-spur system is to be regarded as its fruiting ma-
chinery. Its individual fruit spurs are the machines thru the opera-
tion of which it turns out its finished product. Just as it is necessary 
for the shoe factory to be well-equipped with machinery adapted 
to its needs so is it necessary for the apple-producing factory to be 
well-equipped with machinery adapted to its needs, in other words 
. with spurs, if capacity prod1:lction is to be realized. The average 
young tree of four or five years of age has practi.cally no fruit spurs. 
It naturally is not prone to produce them at that age and its prun-
ing treatment is such as practically to prevent their production. As 
a matter of fact we do not want spurs but rather strong vigorous 
vegetative growth in the very young tree. However, we want the 
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six- or seven-year-old tree to begin to bear and that means that we 
want it to have fruit spurs. If then, the pruning treatment that we 
afford trees their first few years is such as practically to prevent 
fruit-spur formation, obviously pruning methods should be changed 
materially when the trees reach the age for coming into bearing. 
One of the main reasons for trees not coming into bearing as early 
as they should is because pruning methods often are not changed 
at this critical period and consequently they are prevented from 
developing their fruiting machinery, or its development at least is 
postponed. 
In the case of the apple, fruit spurs develop from lateral buds 
on the shoots of the preceding season. The impression should not 
be obtained that all the lateral buds of the shoots of anyone sea-
son develop into spurs the following year. Some of them grow 
out into new or branch shoots; many others remain dormant. Care-
ful study will convince anyone that it is mainly the large, plump, 
vigorous lateral buds that grow out into spurs. Abundant spur 
production, then, is seen to be dependent upon an abundance of 
large vigorous, lateral buds on shoots. This means in turn that at 
this stage of the tree's growth, pruning should not remove too many 
shoots. In other words, pruning at this period should be compara-
tively light. In extreme cases the grower may be warranted in 
omitting pruning entirely for a season or two so as to be sure of 
leaving plenty of lateral buds for fruit~spur formation, tho in gener-
al it is not necessary to go to that extreme in order to encourage the 
tree to equip itself with fruit-producing machinery. The facts that 
have just been brought out regarding fruit-spur formation suggest 
that if possible any pruning given should be such as will increase 
the size and vigor of the lateral buds, thereby causing more of them 
to develop into spurs instead of into shoots or instead of remaining 
dormant. Investigations have shown that thinning out, as opposed 
to heading-back, is particularly useful for this purpose, because it 
permits more light to enter the tree and thus the .leaves well down 
on the shoots that have been left have a better chance to manufac-
ture the food materials necessary for the formation of large strong 
buds. Pruning at this particular stage, then, should in the first place; 
be light in amount and in the second place should consist almost en-
tirely in a thinning-out. This thinning-out should be limited mainly· 
to the shoot growth of the past season, tho if it is evident that the 
tree is too thick and brushy it may extend to two-year-old or even 
three-year-old branches. This general method of treatment is 
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cerla in l resull in th f() rmati () n u f a large llu1llher o f spurs with-
o ut w hi ch th e tree \\'0 111<1 rcmain co mp;lI'ati vcl y IJa rren, 
In pass in g it may h no ted tha t til ' sa me ge nera l pr in c ipl es ap-
p ly to th pruning of o ld trees that rece nLi y hav e hee n top-grafte<l , 
or d ehorn ed ur ot herw ise s till1l1l a ted into th e producti on of s trong, 
v igorous, closely-c rowdin g s hoo ls . S uch t rees, like those n w ly 
pl anted, a re pra c ti call y \\' ith o ut fr u il-l rodllcing machi nery and 
th eir trea tm ent sholiid he s uch a s w ill equ ip th em w ith it. 
PRUNING THE BEARING APPLE TREE 
Sin ce th e apple tr e has bce ll lik cllcd lo a fa cto ry, and its fr ui t-
s pur sys telll to the mac hin ery w ith w hi ch th e factory is eq uipp ed, 
it lllay no t be o u t of p lace to car ry th e co mpari son a s tep o r two 
(urther. Th mos t perf ct ly eq uipp ed manufactur ing establ ish-
m ent ' ann ot turn out finished products unl ess it is supplied w ith th e 
raw mate rial s from w hich th ose products a re made; a nd f r max-
imum prod uct ion it mus t hav a n a l undant, o r at least an adequate 
uppl y. Sim il arly th e appl tree must be well suppli ed w ith the 
raw mater ia ls out o f w hich fruit buds a nd th li ssues of th e fruit 
a re manufactur d if many apples a re to be pro lu ced . T he chem ist 
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ca n give us so m e clu e as to wha t those raw ma ter ia ls a rc. Th ey in-
clude suga rs, s ta rches, ac id s, pectin s, p rote in s a nd ma ny oth er co m-
po und s. T hese raw mate ri a ls a re not obta in ed li rec ll y from th e 
so il, b u t ra th e r th ey a re ma nu fac tu red in Lh e leaves out o f s impler 
co mpound s ob ta in ed from th e so il a nd a ir . T he qu es tion o f sup-
pl y ing needed pl a nt food s t hru th e so il is o ne that need no t be co n-
s id er d a t t hi s t im e for it is mo re or less di s tin ct fro m th e subj ec t 
of p ru ni1l g. ] Towever, a tt entio n may be ca ll ed to th fac t t hat it is 
necessa ry th a t th er e be th e ri g' ht pro po rt i() n or ba la nce bet wee n 
th e ca rho hydra t es (s ta rches a ne! s ll ga r s) th at are ma nufac tured 
in th e leaves a nd nitroge n th a t co mes d irect ly fro m th e so il, if fnli t 
sp urs a re to p rodu ce fruit bud s a nd fruit ; a nd p runin g is a n impor-
ta nt mea ns of modi fy in g o r cha ng ing thi s ba la l1 ce in t ha t it may re-
FIG. 9- Th e same tree as shown in Fi gure 8 a fter a medium to heavy 
prunin g. T hi s tree was no t badly prun d, but too many la rge limbs and 
not en ough smll l1 limbs wer removed. It is a prunin g th a t llpproaches 
"bu lk" prunin g in kind 
move direc tl y a cons i lera l Ie pa rt f th ca rbohydra te supp ly whi ch 
is sto red large ly ill th e t op of the p la n t, w hil e it 1 aves th e rut rog n 
inta ke by th e roo ts unaH cted . H eavy pruning of over-vigo rous 
trees in w hich th e ca r l oh ydra te c nt nt is ove rba la nced by the nit-
rogen s uppl y o nl y in cr ases the t roubl e, making th e tree g row 
st ill m or e v igo rously a nd stil l furth er delay in g fruit productio n . 
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On the other hand, comparatively heavy pruning of rather weak 
trees that are inclined to be over-productive tends to restore the 
proper. balance between carbohydrates and nitrogen and conse-
quently to induce a more vigorous growth and a more normal fruit 
production. To return to the comparison of the apple tree with a 
factory, both need not simply raw materials but raw materials of 
the right kind and in relatively the right amounts. In the case of the 
tree, pruning affords a means of at least partly regulating the 
amount of the various materials that are available for growth and 
thus of regulating the type of growth (finished product) produced. 
Attention has been called to the fact that the factory which 
manufactures shoes or rugs must have equipment or machinery and 
it must have raw materials. It must also be provided with motive 
power, for lathes and looms and presses will not turn themselves. 
Furthermore, provision must be made for the distribution of this 
motive power to each and every machine in the establishment. 
Likewise in the case of the tree there must be motiv.e power to op-
erate its machinery and this motive power must be distributed to 
each and every machine if the plant as a whole is to work at full 
efficiency and turn out a maximum quantity of a high-grade pro-
duct. Sunlight is the motive power for the manufacturing process-
es of the tree. The supply is abundant and practically beyond any 
control and it might seem entirely unnecessary for the grower to 
give it a second thought. However, it is necessary for this motive 
power to be distributed thruout the tree. Careful investigations 
have shown that to a very great extent each individual fruit spur 
in the tree is dependent upon it own resources. That is, it is very 
largely dependent upon its own leaves for the manufacture of 
starches and other foods that it uses. It cannot draw upon the food 
supplies accumulated by spurs near by or in other parts of the tree 
at least to any important extent. Its manufacture of food mate-
ials is absolutely dependent upon light, hence its production of fruit 
buds and fruit is likewise dependent upon light. In other words it is 
necessary for light to strike the leaves of each and every fruit spur; 
and the more light that reaches each spur the better. If the bear-
ing apple tree is left to itself its top becomes thick and brushy, little 
light filters thru to its lower and interior spurs, they cease bear-
ing and finally they die. If an abundant light supply reaches them 
they remain alive and produce fruit buds and fruit, not simply once 
or twice, but many times. Such spurs are profitable. Pruning is 
our most effective means of letting light in to the individual spurs 
PRUNING THE APPLE 17 
in the interior of the tree, of distributing the motive power for the 
tree's manufacturing processes to its individual fruit-producing 
machines. 
In the case of old bearing apple trees this is probably the most 
important function that pruning serves. Let the pruner grasp this 
one fundamental fact or principle and he will have less difficulty in 
deciding intelligently upon how much pruning to give a certain tree 
and how to distribute that pruning thruout its top. If the tree is 
comparatively open and spreading it needs comparatively little 
pruning. Hit is thick and brushy it needs correspondingly more 
pruning. Moreover, the points that have been brought out make it 
clear that pruning afforded bearing trees should consist almost ex-
clusively in thinning-out, rather than in heading-back. Heading-
back serves only to make the top more dense and thus tends to shut 
out rather than to admit light to the fruiting spurs. It discon-
nects the fruit-producing machines of the tree from their motive 
power instead of establishing a more direct and certain connec-
tion. A limited amount of heading-back in the bearing tree 
may be warranted from the viewpoint of checking or controlling 
wayward branches-that is, from the viewpoint of training-but 
it is apt to do more harm than good from the viewpoint of normal 
fruit production. 
It is also clear from what has been said that "bulk" pruning-
that is, the pruning out of hirge limbs-has little place in the nor-
mal handling of orchard trees. Removing a few large limbs may en-
tailless labor than removing a larger number of small limbs and it 
may give the appearance of a more thoro or more complete job. 
To the casual observer the tree looks more as if it had been 
"pruned." However, the removal of a few large lower limbs, about 
the only kind of pruning afforded their trees by some owners, ac-
complishes practically nothing from the viewpoint of modifying the 
tree's functions, for obviously these lower limbs are not shutting 
out light from spurs high up ; and the removal of a few large limbs 
from the top of the tree serves only to make a few vacant spaces in 
the top, admitting light to spurs bordering them but not admitting 
of its even distribution thruotlt the tree. On' the other hand a thin-
ning-out of small branches thruout the top of the tree in such a man-
ner that a more .abundant supply of light is made available for each . 
and ev~ry fruit spur, those on the lower and interior branches as 
well as those around the outside, will serve to make the tree as a 
whole more productive. Such a pruning connects up the tree's 
no l ill bad shape, thi ck a nd 
a fter a m odera te prunin g, onsist-
ed in th e rc mlJva l o f many s ma ll l imb s. T hi s pruning was d is tr ibuted 
thruOllt th tOI o f thi s tre e, a nd w ill s e rve t o a dm it li ght to a ll o f th 
interior and lowe r pnrrion ... This ~ h tter type of prunin e-; tJ, ,\n that 
shown in Fig ure 9 
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fruit-producing machines with the motive power that runs them. 
In severity this pruning may be equal to, or greater than, that oc-
casioned by the removal of a few large limbs because it involves 
as many growing points; but in kind it is quite different. It is hard-
ly necessary to call attention to the fact that the' wounds left by a 
pruning of this kind are much smaller than those resulting from 
cutting off large limbs and that consequently there is much less 
danger from inffction by the canker and other wound diseases. 
GENERAL PRUNING TREATMENT BRIEFLY STATED 
Briefly, the general pruning treatment recommended for apple 
trees may be stated as follows: During the first few years of a 
tree's life in the orchard it should be pruned severely (starting out 
with perhaps a 75 per cent pruning) and this should consist in 
both thinning-out and heading-back, with perhaps the emphasis up-
on the heading-back. This heavy pruning is for the purpose of en-
couraging wood growth and developing the framework of the tree. 
As the tree becomes older pruning gradually decreases in severity 
until at six or seven years when it is reaching bearing age and size 
very little pruning is afforded; and as it gradually lessens in sever-
ity it gradually changes in kind, consisting less and less in head-
ing-back and more in thinning-out. This general method of proced-
ure serves to develop a fruit-spur system and bring the tree into 
bearing. After the tree is once in bearing pruning gradually in-
creases in amount but continues to be mainly a thinning-out; and 
this thinning-out should consist in a removal of small limbs thru-
out the top of the tree rather than in the removal of a few large 
limbs. When this plan is followed there is some thinning of fruit 
spurs and the fruit crop, over-bearing is prevented and the length 
of life, regularity of bearing and efficiency of individual .fruit spurs 
is promoted. 
TIME OF YEAR FOR PRUNING 
Ordinarily pruning is done at some time in the dormant season 
.-after most of the leaves are off in the fall and before the buds. 
open in the spring. Doubtless this is the best time of the year for 
most pruning. The tree is bare and it is easier for the pruner to see 
what he is doing and choose more intelligently between limbs 
that should be removed and those that should be left. There is 
more apt to be time for the work than during the growing season. 
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Probably it is better to prune while the tissues of the tree are not 
frozen as there is less apt to be mechanical injury to them from 
bruising, splitting, etc. Certain specific objects may be accom-
plished by summer pruning, but it is necessary that the summer 
pruning be timed just right and that particular care be taken if those 
objects are to be attained. At least in the case of the apple it is be-
lieved that summer pruning should be attempted only by the pro-
fessional grower who is prepared to make a careful study of the 
subject. 
PRUNING TOOLS 
A word may be said regarding the use of pruning tools. .A 
complete outfit for pruning will consist of a pair of small hand 
shears, a pruning saw, a pair of two-foot shears or loppers, and a 
long-handled pruning shear for reaching into the top of the tree. If 
the suggestions made in this article are followed, the pruning saw 
will be used comparatively less and the pruning shears compara-
tively more. This is true particularly of the long-handled pruning 
shears. A large part of our pruning should be limited to cutting out 
limbs of such a size that a saw is not needed for them. 
TREATING PRUNING WOUNDS 
Occasionally it is necessary to cut off a large limb, thus leaving 
a considerable area of wood exposed. All limbs, and particularly 
large ones, should be cut close to the main branch from which they 
spring so as to leave no stub. If the wound left is over an inch or 
inch and a half in diameter it should be painted with a good paint 
to which some kind of antiseptic has been added. One ounce of 
either the cyanide of mercury or mercury bichloride dissolved in 
a . little turpentine and mixed thoroly in a gallon of ' white-lead 
paint makes a good covering for pruning or other wounds. 
